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differed statistically in most combinations as a function of the type of composite resin, 
type of light-curing unit, and the test liquid.
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INTRODUCTION
Light-cured composite resins (LCCRs) have been 
studied extensively in recent years. The formulation 
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and a photo absorbing compound18.
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nanofiller particles17. LCCR (polymerase chain 
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nanometric particles and nanoclusters in a 
conventional resin matrix, and in Admira (VOCO, 
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The present research focused on one of the 
important properties of LCCRs – surface free energy 
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interactions2,12. The contact angle measurement 
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If the surface is hydrophilic, the droplet quickly 
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solid19. Hydrophobic materials are more color-stable 
and stain-resistant than hydrophilic materials11.
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Liquid Source Purity ρ γ γLW γ+ γ- Chemical Formulation
Water PUC 99% 0.998 71.8 21.8 25.5 25.5 H2O
Glycerol VETEC/PUC 99.5% 1.261 64 34 3.92 57.4 C3H5(OH)3
Table 1- Test liquids 
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γ=Interface tension , γLW=Interation forces (London dispersive - Debye dipole and Keeson 
dipole-dipole) γ+=Acidic part –acceptor, γ-=Basic part - donor
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To calculate de SFE, the first step consists 
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from the thermodynamic standpoint. Although 
these theories are based on different concepts, 
they share the same basic idea, i.e., they attempt 
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variations in the surface energy of various 
composite resins after curing by LED and halogen 
curing devices, based on contact angles and surface 
free energy.
MATERIAL AND METHODS
Test preparation
Thirty-six test specimens of composite resins 
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halogen device (VIP TM 500 mW/cm2 and 600 
mW/cm2, Bisco, Inc., Schaumburg, IL, USA). The 
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(Demetron 100P/N; Demetron Research Corp., 
Danbury, CT, USA).
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each group, making a total of 4,320 measurements.
Determination of surface free energy (SFE)
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Statistical analysis
Statistical inter- and intra-group analyses of the 
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Material Halogen/Water Halogen/Glycerol LED/Water LED/Glycerol
Admira 71.44±3.653a 74.45±3.924a 66.96±3.07a 71.33±3.244a
Filtek Z350 67.22±4.334a 65.57±2.802a 67.62±4.744a 67.33±4.246a
Grandio 73.64±1.636a 74.35±1.521a 72.97±2.034a 59.19±3.780b
Table 2- Mean values of Contact Angles (Mean±SD)
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SD=standard deviation 
Material Halogen Lamp LED
Admira 36.13±2.293 (0.9359) 40.17±4.804 (1.961)
Grandio 34.74±1.960 (0.8002) 39.59±5.808 (2.598)
Filtek Z350 38.56±2.119 (0.8651) 38.45±2.735 (1.117)
Table 3- Mean, Standard Deviation and Standard Error for surface free energy (mJ/m2)
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groups as indicated by the Tukey’s test.
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statistically significant differences among the 
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DISCUSSION
In the present study, the CA varied among some 
groups. The main controllable variables involved in 
CA measurements are the light-curing process, the 
test liquids and the chemical composition of the 
resin under study.
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Although the intensity of the VIP TM (Bisco) 
halogen lamp varied from 500 to 600 mW/cm2, 
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The intensity of light emitted by a halogen lamp 
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values still exceed 280 to 300 mW/cm2, according 
to Caughman, Rueggeberg and Curtis3 (1995). In 
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The test liquids used here had different 
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obtained in this study. The degree of purity and the 
numerous measurements yielded reliable results 
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study in order to reduce the number of variables.
The organic matrix of Admira resin is composed 
of ormocer, siloxane organic/inorganic polymer, 
Bis-GMa, HEMA, UDMA, Fe2O3, TiO and 4-tert-
butylcatechol (TBC), and its inorganic matrix 
contains Ba-Al borosilicate, a silicon dioxide (0.04-
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presence of these high surface energy particles, 
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to the surface, could cause a decrease in measured 
CA values. Light curing of the organic material, 
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interferes in the expression of these particles even 
in the deepest layers.
The diameters of the inorganic particles of Filtec 
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(1973) argues that the homogeneous dispersion 
of inorganic particles in the polymeric matrix is 
critical, a statement confirmed by Von Werne 
and Patten20 (2001). Hydrophobic polymers and 
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to mix, and phase separation or agglomeration is 
common in such mixtures, resulting, according to 
the aforementioned author, in alterations in their 
mechanical, optical and electrical properties. These 
particles can be treated chemically used to produce 
a more hydrophobic or hydrophilic surface.
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reasonable to assume that the components of the 
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homogeneously. The CA values of the Admira resin 
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Table 3 lists the mean values of the total SFE 
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halogen lamp (34.74 mJ/m2).
The statistical analysis of the resins’ SFE 
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reported by Glantz and Larsson7 (1971), although 
the resins tested by these authors belong to 
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compositions differ considerably from those used 
in our study.
Milosevic15	 &5BB)	 	 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				N%	I2, and that the particles 
of their inorganic load have high SFE values. All the 
results obtained in the present research (Table 3) 
	
	
					
CONCLUSIONS
It may be concluded that: 1. The contact angles 
of the 3 polymers studied here did not differ 
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halogen units did not alter the surface free energy 
of the composite resins.
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